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NEW FE^ARiVf A fTFT ITTP A T COMPflSTTinvs BASED flTV A^T ICHOIJNRWnTr^ 

AND ANTT-TNF AT^ TTOnn^q 

The present invention relates to novel pharmaceutical competitions; based on 
****hm#* anti-TNF antibodies, processes for preparing them and their use in the 
treatment of respiratory diseases. 

Descrintinn of the fa vmrinTi 
The present invention relates to novel pharmaceutical compositions based on 
anticholinergics and anti-Tr^F antibodies, process for preparing them and their use in the 
treatment of respiratory cfiseasw. 

Surprisingly, an unexpectedly beneficial therapeutic effect, particularly a synergistic effect 
can be obseryedin the treatment bf inflammatory and/or obstructive diseases of the 
tespiratorytratttfoneormoie.^ . 
preferably one, anti-TOT antibody. In view of this synergistic effect the pharmaceutical ' 
combinations according to the invention can be used in smaller doses than would be the 
case with the individual compounds used in monotherapy in the usual way. The effects 
mentioned above may be observed both when the two active substances are administered 
simultaneously in a single active substance formulation and when they are administered 
successively in separate formulations. According to me invention, it is preferable to 
admmister the two active substance ingredients simultaneously in a single formulation. 

Withinthe scope of the present invention the term anticholinergics 1 denotes salts which 
are preferably selected from among tiotropium salts, oxitropium salfe and ipratropium 
salti^mostpreferably tiotropium salts. lh the above-mentioned salts the cations tiotropium, 
oxitropmm and ipratropium ate the pharmacologically active ingredients. Within the scope - 
of ftepresent^atent.appHc a tion, any reference to the above cations is-indicated by the use 
of the number Any reference to compound! 1 naturally also includes areference to the 
ingredients £ (tiotropium, oxitropium or ipratropium). 

By the salts 1 which may be used within the scope of the present invention are meant the 
compounds which contain, in addition to tiotropium, oxitropium or ipratropium as 
counter-ion (anion), chloride, bromide, iodide, methanesulphonate or 
para-totuenesulphonate. Within the scop, of the present invention, the methanesulphonate. 
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chloride, bromide and iodide me preferred of all the salts i the methanesulphonate and 
bromide being of particular importance. Of oijtstanding importance according to the 
invention are salts X selected from among tiotropium bromide, oxitropiuxn bromide and 
ipratropium bromide. Tiotropium brpmide is particularly preferred. Within the scope of the 
5 present invention the term anticholinergics 1 denotes the aforementioned salte optionally in 
form of their hydrates or solvates. In case of the preferred anticholinergic 1, tiotropium 
bromide, the crystalline monohydnrte as described in WO 02/30928 is of particular 
interest. 

10 Within the scope of the present invention the anti TNF antibodies 2 can be polyclonal or 
monoclonal, can be modified by pegylation or can be a fragment of an antibody (which 
may or may not be fused to another protein), as long the fragment contains at least one 
high affinity TNF alpha binding site. Preferred and TNF antibodies g are selected from 
among infliximab, adalimumab, afelimomab, CDp-571 (trade name Humicade) and CDP- 

15 870. More preferred are CDP-571 and infliximab. 

The pharmaceutical combinations of 1 and 2 according to the invention are preferably 
administered by inhalation. Suitable inhalable powders packed into suitable capsules 
(inhalettes) may be administered using suitable powder inhalers. The drug may also be 
20 inhaled using suitable solutions of the pharmaceutical combination consisting of 1 and 2, 

In one aspect, therefore, the invention relates to a pharmaceutical composition which 
contains a combination of 1 and 2. In another aspect the present invention relates to a 
pharmaceutical composition which contain? one or more salts 1 and one or more 
25 compounds 2, optionally in the form of their solvates or hydrates. Again, the active 
substances may be combined in a single preparation or contained in two separate 
formulations. Pharmaceutical compositions which contain the active substances 1 and 2 in 
a single preparation are preferred according to the invention. 

30 In another aspect the present invention relates to a pharmaceutical composition which 
contains, in addition to therapeutically effective quantities of 1 and 2, a pharmaceutical^ 
acceptable excipient In another aspect the present invention relates to a pharmaceutical 
composition which does not contain any phajmaceutically acceptable excipient in addition 
to therapeutically effective quantities of 1 and 2. 
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«Z^"' T KS 10 ^ ° f 1 •»*•*« • pharmaceutical 

compoMBon contiunmg thempeuticajiy effective quantities at I and 2 for treatlne 

■rftamrwtory and/or obaructive dtoases of .he respirator wot, pearly asdL or 
5 useful* utflannoatory di^es of the lung associated wirn flbtosie , ^ ^ cysfc tool 

^^tmv e n tt o Brt so^M Bs u >Sleil5eofie)1 , p|BI)a|ing ^ — : 

^Uo„ forteaHng ^^^^^^ rf 

particularly asduna „ chronic obstiucuva pulmonary disease rcopni . 
» a therapeutic* efftcBve qumtity of , „ ^ J^™" <COPD) <*~">«I fta. 

TOo p^eot invito, also relate ,o the ataulw*™, or auccessive uae of thesapewfcally 
effect doses of flu, combination of «he above ph^aoouaotf c^ori a onsT^2 £ 
treating mflarama^ and/or obsmKtive diseases of the re.pira.or, tra^cZ^ 
15 "f™ obsoocuve putaloMIy ^ (copD) * J£ 

allege xbrnrua, and cystic fibrosis, by ^.ar^aous or successive «nJZZ, 

— ~ of enantion^ or in tbe fo™ of recent JLTZ£Z%L? 
^"""^.-edpro.eta wherebylho ^ M drypeof glycosyCl™ 

sobs^aa cocoas according to ^ taveMion TO variaWe . Actjve ^ 

of *a cl .T^ " ** ,0nD ° f ^ or »*■"■•■ Depending on the ch^ce 
of the ^pounds J and 2, the weigh, ratios which rosy be ,^d within the sc-eoft 
P«sent rnvennoo varyonfcbaarsofM.a djflb™* mo.acoiar weighTof .he^ous 
compounds and their different poioneies. snoojtnevanona 

"oorting * fte tavo^onreay contain 

^.asamnpoondl. Uta we, f d lt ratiosof 1 ,„ 3aramoBtprefe ^ 1 ( P Um 

.pratropium or uotropiuo, j; and 2 are prcS en. in proportions of 1 500 toT-fo mo„ 
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thereto, preferred combinations of 1 and 2 according to the invention may contain 
tictropium V and anti TNF antibody 2 in the following weight ratios: 1:200 1:100; 1:90; 
1:85; 1:80; 1:75; 1:70; 1:65; 1:60; 1:55; 1:50; 1:49; 1:48; 1:47; 1:46; 1:45; 1:44; 1:43; 
1;42; 1:41; 1:40; 1:39; 1:38; 1:37; 1:36; 1:35; 1:34; 1:33; 1:32; 1:31; 1:30; 1:29; 1:28; 
5 1:27; 1:26; 1:25; 1:24; 1:23; 1:22; 1:21; 1:20 

The pharmaceutical compositions according to the invention containing the combinations 
of 1 and 2 are normally administered so that 1 and 2 are present together in doses of 1 to 
lOOOOpg, preferably from 10 to 56o0pg, more preferably from 100 to 5000|tg, better still 

10 from 1000 to 2000pg per single dose. For example, combinations of 1 and 2. according to 
the invention contain a quantity of tiotropium V and 2 such that the total dosage per single 
dose is about l00}ig, lOSug, llOpg, 115ug, 120>ig, 125ug, 130ug, 135ug, 140j*g. 145fig, 
150pg, 155j»g, 160/ig, 165ftg, 170pg, 175f»g, 180/tg, 185j»g, 190pg, 1950g, 20Qftg, 
205pg, 2l0pg, 215jlg. 220pg, 225flg, 230#g, 235ftg, 240/*g, 245/ig, 250Mg, 255f»g, 

15 260>g, 265pg, 270jig,275f»g, 2S0/*g, 285/tg, 290pg, 295pg, 300/zg, 305f*g, 310fig, 
315^g, 320/*g. 325/tg, 330ftg, 335jig, 340/ig, 345/*g, 350ftg, 355/*g, 360ftg, 365/tg, 
370pg, 375pg. 380>tg, 385/lg. 390jig, 395#g, 400/*g, 405f*g, 410/ig, 415pg, 420y*g, 
425pg, 430pg, 435^g, 440ftg, 445/*g, 450/tg, 455flg, 460/ig, 465ftg, 470/*g, 475/Kg, 
48O0g, 485pg, 490pg, 495/ig. 500ftg, 505/tg, 510#g, 515fig» 520/tg, 525»ig, 530ug, 

20 535f*g. S40jilg, 545ug, S50|Ag, 555|ig, 560|ig, S65ng, S70ug, 575fig, SSOjig, 585ug, 
590ug, 595ftg, 600}ig, 605ng, 610|ig, 615||& 620ng, 6Z5fig, 630ug, o35jig, 640|4g, 
645^g, 650fig, 6S5|Xg, 660^g, 665|j.g, 670fig, 675flg, 680wg, 685|ig, 690^lg, 695ug, 
700|*g, TOSyg, 710M& 715ng, 720jig, 725|ig, 730flg, 735|xg, 740f*g, 745jig r 750|*g, 
755fig, 760|ig, 765yg, 770|*g, 775|lg, 780|ig, 785^, 790f*g, 795ftg, 800|*g, 805|ig, 

25 810ug, 815f*g> 820K& 825|ig, 830ng, 835fig, 840fig, 845fig, 850yg, 855fig, 860jig, 
865ng, 870|ig, 875fig, 880ng, 885f»g, 890ng, 895^g, 900ng, 905ug, 910flg, 915ug, 
920|ig, 925fig, 930ng. 935Hg, 940(ig, 945fig, 950fig, 955{*g, 960M& 965ftg, 970flg, 
975|*g, 9S0|Ag, 985|ig,990ng, 995fig, lOOOfig, 1005H& 1010|ig, 1015|Ag, 1020ug, 1025|ig, 
1030fig, I035|ig, 1040|ig, 1045fig, 1050^ig, 1055jig, 1060^g, 1065ng, 1070fig, 1075|tg, 

30 1080|lg, 1085|*g, 1090ng, 1095fig, 1100|ig, U05f*g, lllOpg, 1115ftg, H20M& 1125/ig, 
1130ftg, H350g, 1140fig, 1145^g, llSO^g, U55^g, 1160/tg, 1165f»g, 1170A»g, H75/*g, 
1180/ig, 1185pg, 1190ffg, 1195ftg, 1200/ig, 1250/tg, 1300pg, 1350/ig, 1400^,1450^, 
1500ftg, 1550/tg, 1600/ig, 1650ftg, 1700/*g, 1750^g, 1800M& 1850/»g, WOOpg, 1950m& 
2000ng or similar. The suggested dosages per single dose specified above are not to be 

35 regarded as being limited to the numerical values actually stated, but are intended as 
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dosages whibh are disclosed by way of sample. Of course, dosages which may fluctuate 
abouttheabovemeniionednumerical vajues withinarangeof about +/-2.S are also 
included in the values given above by way of example. In these dosage ranges, the active 
substances r and 2 may be present in the weight ratios given above. 

For example, without restricting the scope of the invention thereto, the combinations of 1 
and 2 according to the invention may contain a quantity of tiotropiumll and antiTNF ~ 
antibody 2 such that, for B ach single dose, 5pg of £ and 50pg of 2, 5fi B of V and MJOug of 
2, Spg of il aud 200^ of 2, 5 M g of r and 3C%g of 2, 5fig of H and 400 Mg of 2, 5itg of r 
and SOO^g of 2, S M g of r and 600 M g of 2, 5*g of H and 700„g of 2, 5 M g of X and 800>g~ 
of 2, 5„g of il and 900„g of 2, 5/tg of J- and lOOOpg of 2, Sfig of H and ISOOug of 2 5«g 
of i: and 2000^ of 2, lOpg of H and 50*g of 2, lQftg of H and 10Q M g of 2. 10 M g ofT 
and200^gof 2, 10^g 0 fl:and300 M gof 2, 10 W g of H and 400,»g of 2, lO^gof r^T 
500„gof 2. lO/tgofHandfiOOfigofl, 10„g of H and 70(fcg of 2, 10 M gof r and 800** 
of 2, lOMg of V and 900„g of 2, lo^g of H and looo^g of 2, , io Mg of r and"l50<w of 2 
lO/ 1 gofi:and2000 A ,gof ^IS^gof randSO/tgof 2, l 8ftg of Handl00„gof 2, 18 M gol 
2, and 200^g of 2, 18*g of r and 300„g of 2, 18/ig of H and 400^g of 2, 16„g of r and 
SOO^gofS, ISMgofHandoOOMgof 2, l8„gof H and 700„g of 2, 18„gof V and8~00»g 
of 2, 18„g of 11 and 900 M g of 2, i Mg of J» and lOOCfcg of 2, . ISpg of £ anllSOO^g of 2 

2. and i00 Mg of 2, 20pg of H and 2uO M g of2, 20„g of H and 300„g of 2, 20„g of V and 
4P0„g of 2, 20„g of 11 and SOOpg of 2, 20*g of H and 600 M g of 2, 20„g of r and ToQug ' 
of 2, 20 M g of H and 800„g of 2, 20 M g of H and 900^ of 2, 20pg of 1' and lOOOug of 2 
2<*g of H and 1500 M g of 2, 20„g of H and 2000„g of 2, 36„g of H Zd 5Cfcg of 2, 36^ 
of L and lOtyg of 2, 36 M g of r and 200/ig of 2, 36,,g of H and 300„g of 2, 36ug of V 
and 400A,g of 2, 36 M g of r and 500„g of 2, 36/ig of V and 600#g of 2, 36«g of 1' and" 
700/tg of 2, 36,»g of H and 800„g of 2, 36ftg of H and 900^g of 2, 3 6/t g of r an"5 lOOOug 
of 2 36 M g of H and 1500„g of 2, 36„g of H and 2OO0„g of 2, 40^ of V an^O- of 2 

"* 10 °" g ° f * * ~ ** m » S ***** ° f * ■* MOW of 2. 40„g of 

700/*g of 2, 40 W g of n a„d 8 o 0ft g of 2, 40„g of H and 900 M g of 2, 40„g of r and lOOOag 
of 2 ,40*g of H and ISOO^g of 2 . 40 M g of V and 2000 M g of 2 are administered 

If the active substance combination in which 1 denotes tiotropium bromide is used as the 
preferred combination of 1 and g according to the invention, the quantities of active 
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substance V and 2 administered per single dose mentioned by way of example correspond 
to the following quantities of 1 and 2 administered per single dose: 6/tg of 1 and 50/tg of 2, 
6/ig of 1 and 100/tg of 2, 6/tg of 1 and 200/tg of g, 6/tg of £ and 300/tg of 2, 6/tg of 1 and 
400/fg of Z, 6/tg of I and 500/tg of 2. 6>g of 1 and 600/tg of % 6/tg of 1 and 700/tg of 2, 
S 6/tg of £ and 800/tg of g, 6/tg of 1 and 900/tg of 2, 6/tg of 1 and 1000/tg of 2, 6/tg of £ and 
1500/tg of 2 , 6/tg of 1 and 2000/tg of 2, 12ft g of £ and 50/tg of 2, 12/tg of £ and 100/tg of 
2, 12/tg of 1 and 200/tg of 2, 12/tg of J and 300/tg of g, 12/tg of £ and 400/tg of 2, 12/tg of 
1 and 500/tg of 2, 12/tg of 1 and 600/tg of g, 12/tg of i and 700/tg of 2, 12/tg of £ and 
800/tg of 2, 12/tg of | and 900/tg of 12/tg of £ and 1000/tg of 2, 12/tg of £ and 1500/tg 

10 of 2, 12/tg of 1 and 2000/tg of 2, 21.7/*g of £ and 50/tg of 2, 21,7/tg of £ and 100/tg of 2, 
21.7/tg of £ and 200/tg of 2, 21.7/tg of 1 and 300/tg of 2, 21.7/tg of 1 and 400/tg of 2, 
21.7/tg of £ and 500/tg of g, 21.7/fg of 1 and 600/tg of 2, 21.7/fg of £ and 700/tg of 2, 
21.7/tg of 1 and 800/tg of 2, 21.7/tg of 1 and 900/tg of 2, 21,7/tg of £ and 1000/tg of 2, 
21.7/tg of 1 and 1500/tg of 2 . 21.7/tg of £ and 2000/tg of 2. 24.1/ig of £ arid 50/tg of 2, 

IS 24.1/ig of £ and 100/tg of 2, 24.1/tg of £ and 200/tg of 2. 24.1/ig of 1 and 300/tg of 2, 
24.1/tg of 1 and 400/*g of 2, 24.1/tg of £ and 500/tg of %, TA.l^z of I and 600/tg of 2, 
24.1/ig of 1 and 700/tg of g, 24.1/tg of 1 and 800/tg of 2, 24.1/tg of £ and 900/tg of 2, 
24.1/ig of 1 and 1000/tg of 2, 24.1/ig of 1 and 1500/tg of 2 » 24.1/tg of 1 and 2000/tg of 2, 
43.3/tg of 1 and 50/tg of 2, 43.3/tg of 1 and 100/tg of 2, 43.3/tg of £ and 200/tg of 2. 

20 43.3/tg of 1 and 300/tg of 2, 43,3/ig of £ and 400/tg of 2, 43.3/tg of £ and 500/tg of 2, 
43.3/tg of £ and 600/tg of 2, 43.3/tg of £ and 700/tg of 2, 43.3/tg of £ and 800/tg of 2, 
43.3/tg D f £ and 900/tg of 2, 43.3/tg of £ and 1000/tg of 2, 43.3/tg of £ and 1500/tg of 2 , 
43.3/tg of £ and 2000/tg of 2, 48.1/tg of £ and 50/tg of 2. 48.1/ig of £ and 100/tg of 2, 
48.1/tg of £ and 200/tg of 2, 48.1/tg of 1 and 300/tg of 2, 48.1/tg of £ and 400/tg of 2> 

25 48.1/fg of £ and 500/tg of 2, 48.1/tg of £ and 600/tg of 2, 48.1/tg of £ and 700/tg of g, 
48.1/tg of £ and 800/tg of 2, 48.1/ig of £ and 900/tg of 2, 48.1/tg of £ and 1000/tg of 2, 
484/»g of £ and 1500/ig of 2 , 48.1/tg of £ and 2000/tg of 2- 

If the active substance combination in which £ is tiotropium bromide monohydrate is used 
30. as die preferred combination of £ and g according to the invention, the quantities of r and 
2 administered per single dose specified by way of example hereinbefore correspond to the 
. following quantities of £ and 2 administered per single dose: 6.2/tg of £ and 50/tg of 2, 
. 6.2/tg of £ and 100/tg of g, 6.2/tg of £ and 200/tg of g, 6.2/tg of £ and 300/tg of g, 6.2/tg of 
£ and 400/tg of 2, 6,2/ig of £ and 500/tg of 2, 6.2/tg of £ and 600/tg of g, 6.2/tg of £ and 
.35 700>g of 2, 6.2/tg of £ and 800/tg of 2, 6.2/tg of £ and 900/tg of g, 6.2/tg of £ and 1000/tg 
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of & 6.2 M g Of 1 and lSOOpg of 2 , 6.2^ of J «n4 2000/tg of ^i2S„ B of 1 and 50ug of 2 

J«Mofl^l«. W ofil2.5 M of4^200 W of2 J 12J Wofl ^t» W of2 
12.5 W ofl wJWMgofJ, 12J W oflm<i500 W of2, l2J M SofI m d600 M gof2 
IMMeoflmdTOOMOfa, 123pgofi«,d800 W of2, Ut.Swsef! and <.«>„; of? 

22,5„g of 1 and 50,,,. of 2, 22.5 P g of 1 and 100„g of J, 22^„g of 1 and 200ug of 2 
22 J»g of ! and 300 W of 3, 22.5 MS of! and 400„g of g, 22.5„g of 1 and 500«. of 2 
22.5 Mg of 1 and 600 HE of £ 22.5„ e of 1 and 700 wg o, 2. 22. 3 "g of I Z ZZ of 2 

^ * * ""S «U - * 300 W of a 25„g of 1 and 4 0O„ of 4 25« of 1 and 

ofl «nd2000„g nf^g ofl and 50 H g of » 4S„g of 1 and lOO^g of 2 45» ofl 'Z 
4««of iaml600Msclf2 45wofima andWgof 2 Zlert 

of 2, 4S W of J and 1000 W ofS, 45 Hg of land .so^gof 2 

land 60O«. of 2, 50,tg of! and 700„g of 2, 50„g of 1 and SOO^g of 2. 5 0ng of land 
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* **2 ** SBn = e — of 1 and 2 according to *e invention am pefentbhr 

tn «™«a loformtalation. InhalaWo prepay indole mltalable powders, and 
mnnlabh aohmona. MndaMe powder, aceorfing to ibe iovennoneom^grtT 

or Santoto offtT S ^ S0, '"f S lmA i' BX y of the active substances on their own 
or of a mature of the acove substances with physiologically acceptable excipients within 

mhalable soltmons ready for use in a nebuliaer. The pntpamiions accordta, to the tavern! 
may contain the combing of ^ aubtlanm l J g ^ » *° ~" 

^mulaoon orin two separata felons. These fonnnMona which may be used within 
the s cope of the present htvention are deaedbed in more dctaii in the nex.pL. of me 
specification. 
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Ai Inhalable powder containing the combinations of active substances 1 and 2 according to 
the invention: 

The inhalable powders according to the invention may contain i and 2 either on their own 
5 or in admixture with suitable physiologically acceptable excipients. 

If the active substances 1 and 2 axe present in admixture with physiologically acceptable 
excipients, the following physiologically acceptable excipients may be used to prepare 
. these inhalable powders according to the invention: monosaccharides (e.g. glucose or 
arabinose), disaccharides (e.g. lactose, saccharose, maltose, trehalose), oligo- and 

10 polysaccharides (e,g. dextran), polyalcohols (e.g. sorbitol, mannitol, xylitol), salts (e.g. 
sodium chloride, calcium carbonate) or mixtures of these excipients with one another. 
Preferably, mono- or disaccharides are used, while the use of lactose, trehalose or glucose 
is preferred, particularly, but not exclusively, in the form of their hydrates. For the 
purposes of the invention, lactose is the particularly preferred excipient, while lactose 

15 monohydrate is most particularly preferred. 

Within the scope of the inhalable powders according to the invention the excipients have a 
maximum mass mean aerodynamic diameter of up to 250pm, preferably between 10 and 
150pm, most preferably between IS and 80pm. It may sometimes seem appropriate to add 
20 finer excipient fractions with an mass mean aerodynamic diameter of 1 to 9pm to the 
excipient mentioned above. These finer excipients are also selected from the group of 

possible excipients listed hereinbefore. 

i 

Finally, in order to prepare the inhalable powders according to the invention, active 
25 substance 1 and 2, preferably with an mass mean aerodynamic diameter of 0.5 to lOjun, 
more preferably from 1 to 5ym, is added to the excipient mixture. Processes for producing 
the inhalable powders according to the invention and finally mixing the ingredients 
together are known from the prior ait These processes ijiay include, but are not limited to, 
- spray frying or grinding and micronising, Particularly favoured are processes which 
30 protect the protein component from denatipqtion during the production of particles of die 
right size range to be suitable for inhalation. The inhalable powders according to the 
invention may be prepared and administered either in the form of a single powder mixture 
which contains both 1 and 2 or in the form of separate inhalable powders which contain 
only Jor 2. 



-8- 



Cmrvf ^i + -n/n9/9nns iR?nfi 



Fmpf .nr.: 15? P.D14 



11. FEB. 2B03 15: 11 B I fl PfiTENTE 6132 774377 

Case 1/1457-prio 



NR. 800 S. 15/29 



15 



20 



25 



30 



The inhalable powders according to the invention may be administered using inhalers 
known from tfie prior art. Inhalable powders according to the invention which contain a 
physiologically acceptable escipient it, addition to 1 and g may be administered, for 
example, by means of inhalers which deliver a single dose from a supply usin* a 
measuring chamber as described in US 4570630A, or by other means as described in DE 
36 25 685 A. Preferably, the inhalable powders according to the invention which contain 
phyaologtcallyaccep^le recipient in addition to I and £ are packed into capsules (to 
Zwir* 1 '* inhalettBS) ™ mei * - *— * «- -ample, in WO 



35 



Aparuculady preferred inhaler forusing the pharmaceutical combination according to the 
invention in inhalettes is shown in Figure 1, - 

This inhaler (Handler) for inhaling powdered pharmaceutical compositions from 
capsules ischaractensed byahousingl ^tainmgtwowmdows2,adeck3mwhichthere 

^ H° t t an : ^^^^^^^^^-ascreenhousing^r 
mhala^on chamber 6 connected to the deck 3 on which there is apush button 9 provided 
With two sheened pins 7 and movable counter to a spring 8, a mouthpiece 12 which is 
connected to the housing 1. the deck 3 and a cover 1 1 via a spindle 10 to enable it to be 
ftpped open or shut and three holes 13 with diameters below 1 mm in the central region 
around the capsule chamber 6 and underneath the screen bousing 4 and screen 5 
The main airflow enters the inhaler between deck 3 and base 1 near to the hinge. The deck 
km m range a reduced width, which forms the enhance slit for the air. Then the flow 
reverses and enters the capsule chamber 6 through the inlet tube. The flow is then further 
conducted through the filter and filter holder to the mouthpiece. A small portion of the 
flow enters the device between mouthpiece and deck and flows then between filterholder 
and deck into the mate stream. Due to production tolerances there is some uncertainty in 
tbs flow because of the actual width of the slit between filterholder and deck. In case of 
new or reworked tools the flow resistance of the inhaler may therefore be a little off the 

c3 r?T^^^ 

beW i ^tr**™** 1 SCreen ho ^S ^ screen .5 three holes 13 with diameters 
below 1 mm Through theseholes 13 flows air from thebase into the main air stream and 
redoes such slightly the flow resistance of the inhaler. The actual diameter of these holes 
13 can be chosen by proper inserts fa, the tools so that the mean flow resistance can be 
made equal to the target value. 
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If the inhalable powders according to the invention ane packed into capsules (inhalers) for 
the preferred use described above, the quantities padded into each capsule should be 1 to 
30m& preferably 3 to 20njg, more particularly 5 to lOmg of inhalable powder per capsule. 
These capsules contain, according to the invention, either together or separately, the doses 
5 of V and 2 mentioned hereinbefore for each single dose. 

B) Inhalable solutions or suspensions containing the combinations of active substances 1 
and 2 according to the invention: 

In another preferred embodiment the active substqnce cpmbination according to the 

10 invention is used in the form of inhalable solutions qnd suspensions. The solvent / 

suspending agent used may bp aqueous or alcoholic, preferably an ethanolic. The solvent / 
suspending agent may be water on its own or a mixture of water and ethanol. The relative 
proportion of ethanol compared with water is not limited (other than by the requirement 
that it not c^use irreversible denaturation of the protein component of the mixture), but the 

15 maximum is up to 70 percent by voiqme, more particularly up to 60 percent by volume and 
most preferably up to 30 percent by volume. The remainder of the volume is made up of 
water. The solutions or suspensions containing 1 and 2, separately or together, are adjusted 
to a pH of 2 to 7, preferably 2 to 5, using suitable aoids. The pH may be adjusted using 
acids selected from inorganic or organic acids. Examples of suitable inorganic acids 

20 include hydrochloric acid, hydrobromic acid, nitric acid, sulphuric acid and/of phosphoric 
acid. ]Bxamples of particularly suitable organio acids include ascorbic acid, citric acid, 
malic acid, tartaric acid, maleic acid, succinic acid, fumaric acid, acetic acid, formic acid 
and/or propionic acid etc. Preferred inorganic acids are hydrochloric and sulphuric acids. It 
is pjso poppibje to use the acids which have already formed an acid addition salt with one 

25 of the active substances. Of the organic acids, ascorbic acid, fumaric acid and citric acid 
are preferred. If desired, mixtures of the above acids may be used, particularly in the case 
of pcids which have other properties in addition to their acidifying qualities, e.g. as 
flavourings, antioxidants or complexing agents, such as citric acid or ascorbic acid, for 
example. According to the invention,, it is particularly preferred to use hydrochloric acid to 

30 adjust the pH. 

According to the invention, the addition of editic add (EDTA) or one of the known salts 
thereof, sodium edetate, as stabiliser or complexing agent is unnecessary in the present 
formulation. Other embodiments may contain this compound or these compounds. In a . 
preferred embodiment the content based on sodium edetate is less than lOOmg/lOOml, 
35 preferably less than 50mg/100 ml, more preferably less than 20mg/100 ml. Generally, 

-10- 



EmPf.zeit:ll/02/2003 15:07 



Empf .nr.: 152 P. 016 



11. FEB. 2003 15: l 2 B I fi PRTENTE 6132 774377 

NR. 800 S. 17^29 

Case l/I457-piio 



25 



30 



Co^vems aad*r mher e Xciptats may be added to the inhatac.e soludons accord™ to 
5 ttte >nvant..n. Preferred co-solvenp m those wWch mu , h ^ , 

sroup, a. & aicohola - particular* iaoptopv, ^toi, ^ ^^y * " 

Ptopyleneglycol, poljelhyl«,e g iy K „,pol W TOp y | eneglye(>|> glycoleltor rive™,! 

acceptable salts such as sodium drtorids as isotonic agents. * 

The Peered exdplents include antioxidants such as ascorbic add, for example crowds 
that it has not already been used to adiunt the „H ^,™-„ . sample, provided 

similar vitamta..,/™ ■. .^™™ Ww ^ A -™^R tocopherols and 
simuarvittniinsandinwtaTOiBoccuirlnginlhehTO 

may be used to protect the tamutoflon ft™, conttnninadon with pamo-ns 

«e concentration known from die nrior art Th« m 
__x. • , ^ x " e Preservatives mentioned above are 

^Zl'ZTTZT^' * * S ° 1Vent WSter *> d *° Nation of 

^ned ^ 1 * °? b2n2aIk0nium **** »* edetate. In another 

prefeiTBd embodiment, no sodium edetate is present. 
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The inhalable solutions according to the invention are administered in particular using 
inhalers af the kind which are capable of nebulising a small amount of a liquid formulation 
in the therapeutic dose within a few seconds to produce an aerosol suitable for therapeutic 
inhalation. Within die scope of the present invention, preferred inhalers are those in which 
a quantity of less than lOChtL, preferably legs than 50|4L, more preferably between 10 and 
30pL of active substance solution can be nebulised in preferably one spray action to form 
an aerosol with an mass mean aerodynamic diameter of less than 20um, preferably less 
than 10nm, in such a way that the inhalable part of the aerosol corresponds to the 
therapeutically effective quantity, 



An apparatus of this kind for delivery of a metered quantity of a liquid pharmaceutical 
composition for inhalation is described for example in International Patent Application 
WO 91/14468 and also in WO 97/12687 (cf. in particular Figures 6a and 6b). The 
. nebulisers (devices) described therein are known by the name Respimat®. 

15 This nebuliser (Respimat®) can advantageously be used to produce the inhalable aerosols 
according to die invention containing the combination of active subBtances 1 and 2. 
Because of its cylindrical shape and handy size of less than 9 to 15 cm long and 2 to 4 cm 
wide, this device can be carried at all times by the patient The nebuliser sprays a defined 
volume of pharmaceutical formulation using high pressures through small nozzles so as to 

20 produce inhalable aerosols. 

The preferred atomiser essentially consists of an upper housing part, a pump housing, a 
nozzle, a locking mechanism, a spring housing, a spring and a storage container, 
characterised by 

25 - a pump housing which is secured in the upper housing part and which comprises at 
one end a nozzle body with the nozzle or nozzle arrangement, 

- a hollow plunger with valve body, 

- a power takeoff flange in which the hollow plunger is secured and which is located 
in die upper, housing part, 

30 . - a locking mechanism situated in die npper housing part, 

- a spring housing with the spring contained therein, which is rotatably mounted on 
the upper housing part by means of a rotary bearing, 

- a lower housing part which is fitted onto the spring housing in the axial direction. 
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cylinder. Reference i smaltein srtcuIar !^Tff f ,S " lalIy """""^ "Man the 

to 60 Mpa (spool SO to 600 bar), nretereblv to to m vT ,v ta * r "««» » !»«*<« of 5 

~ when the spring is „7 ^50 "Ifj"^ T " *' 

voltes or 10 to 20 microlitres „ p rao TJ v " °" Crol " tBS " «*U. 



10 



30 



35 



5 Saaaa 

r.er^^ 

1 SO- to coo JooZ ^S"o to 150- r f 

spnctag of 10 to 100 microns. moapteWvSO^n ' ""^ P refe <* 1 >"' » 

amrnostprorWToe direction, ^. Je!^' *"*■» " ,SB »*»» 

°o ZZ le openings. 1 meet ta the victoity of too 

Thellauiqpriannajeua,^ 
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nozzle opening?. The preferred particle or droplet sizes of the aerosol are up to 20 microns, 
preferably 3 to 10 microns* 

The locking mechanism contains a spring, preferably a cylindrical helical compression 
5 spring, as a store for the mechanical energy. The spring acts on the power takeoff flange as 
an actuating member the movement of which is determined by the position of a locking 
member. The travel of the power takeoff flange 1b precisely limited by an upper and lower 
stop. The spring is preferably biased, via a power step-up gear, e.g. a helical thrust gear, by 
an external torque which is produced when the upper housing part is rotated counter to the 
10 spring housing in the lower housing part In this case, the upper housing part and the power 
takeoff flange have a single or multiple V-shaped gear. 

The locking member with engaging locking surfaces is arranged in a ring around the power 
takeoff flange. It consists, for example, of a ring of plastic or metal which is inherently 

15 radially elastically defonnable. The ring is anange4 in a plane at right angles to the 

atomiser axis. After the biasing of the spring, the locking surfaces of the locking member 
move into die path of the power takeo ff flange and prevent the spring from relaxing. The . 
lacking member is actuated by means of a button. The actuating button is connected or 
coupled to the locking member. In order to actuate the locking mechanism* the actuating 

20 button is moved parallel to the annular plane, preferqWy into the atomiser; this causes the 
deformable ring to deform in the annual plane. Details of the construction of the locking 
mechanism are given in WO 97/20590. 

The lower housing part is pushed axially over the spring housing and covers the mounting, 
25 the drive of the spindle and the storage container for the fluid 

When the atomiser is actuated the upper housing part is rotated relative to the lower 
housing part, the lower housing part taking the spring housing with it. The spring is 
thereby compressed and biased by means of tl*e helicql thrust gear and the locking 

30 mechanism engages automatically. The angle of rotation is preferably a whole-number 
fraction of 360 degrees, e.g- ISO degrees. At the same time as the spring is biased, the 
power takeoff part in the upper housing part is moved along by a given distance, the 
hollow plunger is withdrawn inside the cylinder in the pump housing, as a result of which 
some of the fluid is sucked out of die storage container and into the high pressure chamber 

35 in front of the nozzle. 
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If desired, a number of exchangeable storage contains* which contain the fund to be 
atomised may be pushed into the atomiser one after another and used in secession. The 
storage container contains the aqueous aerosol preparation according to the invention 
' Tne atomisingprocess is initiated by pressing gently on the actuating button. As aresult 
the locking mechanism opens up the path for the power takeoff member. The biased spri'ns 
pushes the plunger into the cylinder of the pump housing. The fluid leaves the nozsle of 
tne atomiser in atomised foym. 

97/20590. to which reference is hereby made. 

The components of the atomiser (nebuliser) are made of a material which is suitable for its 
purpose The housing of the atomiser and. if its operation permits, other parts as well are 
Inferably made of plastics, e.g. by injection moulding. For medicinal purposes 
physiologically safe materials are used. 

Z*Z T f 7° !" 1M87 ' ** nebU ' iSer <*«**"**>) Which «. advan^eou.* 
be used for ■nh.h.g *. ^ w ^ ^ ^ ^ " 

spring ^d. 8hOT " " 1 ° , " !i,Udl, " U 560,100 """^ *• with the 

Hie upper housing part (51) conuio, ft. pnrap toeing (32) „„ the end of which is 

(M) f " * e fte hohte i. ft. nozzle body (54, and e 

filter (55). The hollow pmnger (57) 8„d to the power tetaoff fbng. (56) of JtoolL 
Mw. project pextWly into the cylinder of the p^p housing. At its end the hoflow 

f^TT r W *•»•«*•* plunger is scried off by mean, of the seal 
(59). toade the upper housing parii. the Ett ,p (60) on which the power takeoff ftage 
When the spnng is relaxed. On the power takeoff flange is the. stop (61) on which the 
power takeoff flange abuts when the spring ia biased. After the biasing of the spring the 

n^t71« <6 k ""T. betWMO ^ (61 > ^ = *>PP°* m in ft. upper homing 
^ "° n (W) 18 CraneCte4 10 *» »»*««—*« H« upper housing part 
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The spring housing (67) with compression spring (68) is rotatably mounted on the upper 
housing part by means of the snap-in lugs (69) and rotary bearing, The lower housing part 
(70) is pushed over the spring housing. Inside the spring housing is the exchangeable 
ptorage container (71) for the fluid (72) whjcfi is to be atomised. The {storage container is 

5 sealed off by the stopper (73) through which the hollow plunger projects into the storage 
container and is immersed at its end in the fluid (supply of active substance solution). 
The spindle (74) for the mechanical counter is mounted in the covering of the spring 
housing. At the end of the spindle facing the upper housing part is the drive pinion (75), 

■ - The slider (76) sits on the spindle, 

10 

The nebuliser described above is suitable for nebulising the aerosol preparations according 
to the invention to produce an aerosol suitable for inhalation. 

If the formulation according to (he invention is nebulised using the method described 
15 above (Respimat®) the quantity delivered should correspond to a defined quantity with a 
tolerance of not more than 25%, preferably 20% of this ajnount in at least 97%, preferably 
at least 98% of all operations of the inhaler (spray actuations). Preferably, between 5 and 
30 mg of formulation, most preferably between 5 and 20 mg of formulation are delivered 
as a defined map? on each actuation. 

2P 

However, the formulation according to the invention may. also be nebulised by means of 
inhalers other than those described above, e.g. jet streqm inhalers. 

Accordingly, in a further aspect, the invention relates to pharmaceutical formulations in the 
25 form of inhalable solutions or suspensions as described above combined with a device 
suitable for administering these formulations, preferably in conjunction with the 
Respimat® - Preferably, the invention relates to inhalable solutions or suspensions 
characterised by the combination of active substances 1^ and 2 according to the invention in 
conjunction with the device known by the nane Respinaat®, In addition, the present 
30 invention relates to the above-mentioned devices for inhalation, preferably the Respimat®, 
characterised in that they contain die inhalable solutions or suspensions according to the 
invention as described hereinbefore. 

The inhalable solutions or suspensions according to the invention may take die form of 
35 concentrates or sterile inhalable solutions or suspensions ready for use, as well as the 

~16~ 
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above-mentioned sofotion, and eosjensiona clesJsiwl for uae in a r^^j, 
addmon of j» ^ Sterile fonnulati m ^ te ^ J* * ** 

5 ^Z^l" TT""^ Eled " P °" abIe wh ** «le 

pTc^es ° f *«sou„d or compressed air by the Venmri prtncIpta 

Accordingly, in another aspect, the present invention relates to pharmaceutical 

r*M.* rf """^ «™«»>i™ ready for use, combined with . 

device suBable for admrntstering these aotauona. charectaised in that me device ia an 
mZ'ZT' 1 ""T*"** or portable nebulises which prodnces inhaiable ^2 by 
means of ultaaouad or comp„ SMd air by *e V OTturi principte or other mettoas. 

' 5 ' which follow serve to iliosttate „a pre™, lnyemilm m more deWl wimou, 

resmcnng me scope of ft. inveopoa to the Rowing embody by way of^!e 

Examples nf Formula. 

Inhalable powders: 



20 



1) 



Ingredients 



tiotropium bromide 



compound ft 



lactqse 



total 



/uepercHpsnlP 



21.7 



200 



4778.3 



-17- 



Enpf.zeit: 11/02/2003 15:10 



BiPf.nr.:i52 P. 023 



11.FEB.2003 15:15' BI R POTENTE 6132 774377 MR. 800 S.24/Z9 

Case 1/1457-prio 



2) 



3) 



5) 



6) 



Ingredients 


u e per capsule 


tiotropium bromide 


21.7 


compound 2 


125 


lactose 


4853.3 


total 


5000 




Ingredients 


fie per capsule 


tiotropium bromide x H2O 


22.5 


compound 2 


250 


lactose 


4727.5 


total 


5000 1 




Ingredients 


flg ner capsule 


tiotropium bromide 


L ' 21.7 


compound 2 


250 


trehalose 


4728.3 


total 


5000 




. Ineredientss 


»e per capsule 


tiotropium bromide x H2O 


22.5 


compound 2 


495 


trehalose 


4482.5 


total 


5000 




Ingredients 


ur per capsule 


tiotropium bromide 


21.7 


compound 2 


1000 


lactose 


3978.3 


total 


5000 
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Patent Claims 



6Ut,Cal C ° mpositi0n - *"*»*e* in that it contains one or moie 
n ! rglCS ® in C ° mbInatl0n wit > ona or moiu anti-TNF antibodies (2) optionally* 
*e**mofthe individual optical isomer, n,i^ 8 thereof c.racemates an^X^T 
W oT t logicaUy accept acid addition salts thereof, op^^T 

° rhy£,rateS ^^P^y togctbcrwith a phannaceuLlIy 
QcceptftW© excipient 7 

1 H^aceutical composition according*, claim I, characterised in that 1 is selected 
3) Phannacemical composition according tp claim 2, characterised in that 1 is nre^ 

.^«of ra ^ y(wtech ^ m ^ awtotort J^ ^^^^ 
ft^«coMato U l^on. W ^^ v ^ 11IplulWndillgs . te rPman >- " S,raS * e 

L, J**™^ 111 «"»P°«ttion according to data 4, do^d ta ^ 2 



^J^T nlCeUtiO ^ C>mPOEi,i0n aCCOr<ii "S to c lata 4 or 5, characterised in that 2 i, 
selecetd from among CDP-57I or infliximab. 6 

30 1 ^ ^-^nca! composition according to one of clataa 1 to 6, characterised in ma, 
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8) Pharmaceutical composition according to one of elating 1 to 7, characterised in that 
the weight ratios of 1 tog are in the range from 1:2000 to 1:1, preferably from 1:1000 to 
1:5. 

9) Pharmaceutical composition according to one of claims 1 to 8, characterised in that 
5 a single administration corresponds to a dose of the active substance combination 1 and 2 

of 1 to lOOOOpg, preferably from 10 to 5000>g.- 

10) Pharmaceutical composition according to one of claims 1 to 9, characterised in that 
it is in the form of a formulation suitable for inhalation. 

11) Pharmaceutical composition according to claim 10, characterised in that it is a 
10 formulation aelected from among inhalable powders and inhalable solutions or. 

suspensions. 

12) Pharmaceutical composition according to claim 11, characterised in that it is an 
inhalable powder which contains 1 and 2 in admixture with suitable physiologically 
acceptable excipients selected from among the monopaccharides, disaccharides, oligo- and 

15 polysaccharides, polyalcohols, salts, or mixtures of these excipients with one another. 

13) Inhalable powder according to claim 12, characterised in that the excipient has a x 
maximum mass mean aerodynamic diameter of up to 250pm. preferably between 10 and 
150pm. 

14) Capsules, characterised in that they contain an inhalable powder according to claim 
20 12 or 13. 

15) Pharmaceutical composition according to claim 1 1, characterised in that it is an 
inhalable powder which contains only the active substances 1 and 2 as its ingredients. 

16) Pharmaceutical composition according to claim 1 1, characterised in that it is a 
inhalable solution or suspension which contains water, ethanol or a mixture of water and 

25 ethanol as solvent 
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17) Inhalable solution or suspension according to claim 16, characterised in that the pH 
is 2-7, preferably 2-5. 

18) Use of a capsule according to claim 14 in an inhaler, preferably in a Handihaler. 

5 19) Use of an inhalable solution according to one of claims 15 or 16 for nebulising in 
an inhaler according to WO 91/14468 or an inhaler as described in Figures 6i and 6b of 
WO 97/12687. 



20) Use of a composition according to one of claims 1 to 17 for preparing a 
medicament for treating inflammatory or obstructive diseases of the respiratory tract 
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Abstract 

The present invention relates to novel pharmaceutical compositions based on 
anticholinergics and anti-TNF antibodies, processes for preparing them and their use in the 
5 treatment of respiratory diseases. 
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